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Asbestos Findings Questioned
Brody's review (1) in part relies on his own
work (2) in which he studied the effects of
chrysotile asbestos on the proliferation of
certain lung cells. In his introduction (2),
he relates his laboratory work to situations
in which "both workers and local inhabi-
tants ... ofold buildings ... could inhale
large number offibers." Using rats exposed
to several million fibers per liter of air, he
found fourfold increases in the percentages
of radiolabeled epithelial and interstitial
cells between 12 and 48 hr after exposure.
He then goes on to state "normal labeling"
returned by 8 days after exposure and was
maintained through the 1-month period."
Reading both this paper (2) and the
review in EHP (1), one is led to conclude
that Brody regards this as a meaningful
experimental analogue for human exposures
to airborne asbestos. Though improper
work practices can cause transient exposures
ofless than several thousandths ofhis exper-
imental levels, "local inhabitants" in build-
ings have been shown to be exposed to lev-
els less than 1 fiber/l ofair (3).
The more serious interpretive flaw is
the selectivity with which Brody empha-
sizes the transient cellular proliferation.
Brody's own data show how well his
beloved rats deal with the onslaughts of
these typhoons of asbestos fibers. At eight
days, peace and tranquility return! To me,
the news is notthe wholly predictable tran-
sient cellular response, but the stunning
effectiveness of the lung defenses. Brody
has elsewhere co-authored a generally
excellent review of asbestos-related lung
biology, but in this instance he misses the
point of his own work! Other work also
employs huge exposures and finds only
very minimal effects in vascular cells one
month later (4,5).
Finally, Brody quotes Bates's (1) opin-
ion on mesothelioma causation. While
Bates must surely be among the most dis-
tinguished Canadians in the field ofrespi-
ratory medicine, perhaps he will permit
me, as one ofhis former fellows, to refer to
some comments on his views on asbestos-
related diseases (6).
J. Bernad Gee
Yale University
New Haven, Connecticut
REFERENC
1. Brody AR. Asbestos-induced lung disease.
Environ Health Perspect 100:21-30(1993).
2. Brody AR, McGavran PD, Overby LH. Brief
inhalation of chrysotile asbestos induces rapid
proliferation of bronchiolar-alveolar epithelial
and interstitial cells. In: Non-occupational
exposure to man-made mineral fibers (Bignon
J, Peto J, Saracchi R, eds). IARC Scientific
Publication no 90. Lyon:International Agency
for Research on Cancer, 1988;102-108.
3. HEI. Asbestos in public and commercial build-
ings. Literature review and synthesis ofcurrent
knowledge. Cambridge, MA:Health Effects
Institute, 1991.
4. Brody AR, Overby LH. Incorporation oftriti-
ated thymidine by epithelial and interstitial
cells in bronchiolar-alveolar regions ofasbestos-
exposed rats. AmJ Pathol 134:133-140(1989).
5. McGavran PD, Moore LB, Brody AR. Inhal-
ation ofchrysotile asbestos induces rapid cellu-
lar proliferation in small pulmonary vessels of
miceand rats.AmJ Pathol 136:695-705(1990).
6. Gee JBL. Asbestos: the turbulent interface
between science and policy (letter to the edi-
tor). Can MedAssocJ 145:14-16(1992).
Response
Gee has raised an excellent point in criti-
cizing my recent review (1). He has taken
issuewith the use ofouranimal studies as a
meaningful analogue for human exposures.
Such analogies often are problematic, and
perfect animal models are hard to find for
any disease process. Asbestos-related dis-
eases are no exception, and Gee's concerns
are legitimate. However, rats, mice, ham-
sters, and sheep all develop the same
asbestos-related diseases as humans, and
investigators are forced to extrapolate from
what is seen in an experimental setting to
what is known about the process in hu-
mans. Thus, in my studies, rats and mice
are exposed to high concentrations of
fibers for brief periods (one hour to three
days) to produce a rapidly developing
fibroproliferative process that can be stud-
ied from the moment the fibers reach the
alveolar surface (2-4). If the disease the
animals develop exhibits the same cellular
details as those in humans, a number of
reasonable postulates can be tested regard-
ing the molecular and biochemical mecha-
nisms involved.
I have suggested that when humans are
exposed, the initial responses at the alveo-
lar level are essentially the same as those
recorded in animals (1). Ofcourse, we can-
not observe these events in people, and we
certainly do not know how many fibers
will reach the alveolar and pleural surfaces
ofexposed humans. My experimental ani-
mals receive high concentrations as have
many occupationally exposed individuals.
People in buildings with asbestos-contain-
ing materials could be exposed as well,
surely to much lower concentrations of
fibers, but possibly for longer periods of
time and more frequently than the experi-
mental animals. Since it is difficult to
monitor peak exposures and to know what
an individual's exposure history will be, I
support the cautious view proposed by a
number of individuals actively working in
the fields of industrial hygiene and risk
assessment (5-7).
It seems that Gee has failed to recog-
nize that the "transient cellular prolifera-
tion" which he dismisses goes on to result
in a scar that persists for at least six months
after a brief exposure. The scar is com-
posed ofcollagen and fibronectin as well as
increased numbers ofsmooth muscle cells,
fibroblasts, and macrophages, along with
thickened walls in small vessels (4,8).
Where do these increased populations of
cells come from if not from the prolifera-
tive events we and others have recorded?
Gee makes light of a brief proliferative
response at a critical anatomic site in the
lung, but he should take note ofthe legacy
of these dividing cells, because these cells
are the source of the initial lesions of
asbestosis, and they are teaching us some-
thing about the mechanisms offibroprolif-
erative disease in general. I have been
accused of making "interpretive flaws" in
my review. While I am sure that I have
committed such flaws in many settings,
treating a transient proliferative response as
significant in leading to interstitial disease
probably is not one ofthem. Ifour animals
are exposed for three days, the increases in
proliferation can be measured through the
following week as a prominent lesion
develops. Is this still a meaningless tran-
sient response? If an individual were
exposed to peak bursts of fibers for 15
minutes or an hour a day, two days a week
for two years, and ifevery time an aliquot
ofthe fibers reaches the alveolar surface or
pleural membranes cell division is activat-
ed, who is to say this is not a significant
event in the future ofthat person? [See dis-
cussion of cell division and neoplasia in
Brody (1).] While the "stunning effective-
ness" oflung defense mechanisms is readily
observed in our experimental animals, it
should be obvious to even the casual reader
that these defenses are not entirely effec-
tive. If one or three hours of exposure to
asbestos causes cell proliferation and conse-
quent scar formation in the lungs of rats
and mice (1-4,8), what evidence does Gee
offer to ease concerns about potential
development of disease in the lungs of
individuals who are exposed day after day
to unknown concentrations offibers? It is
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